Background: In Japan, since 2006, participation in a 1-year residency programme by all dentists who have passed the National Board Dental Examination has been mandatory. Therefore, a 'matching system' has become necessary for dental students in their final year to decide their desired residency facility, but the rate of matching in dental schools located in rural areas is still low. Aim: The principal aim of this study was to elucidate the background factors influencing the selection of residency facilities by dental students in rural areas to facilitate the training of dentists working in local communities. Methods: Using the matching results from 554 final-year students of Kagoshima University Faculty of Dentistry from 2005 to 2013, multiple logistic regression analysis was performed on the background factors of the subjects. Results: Concerning the selection of the residency facility, it was verified that there were strong background factors for subjects to select residency facilities in their hometown, but compared with subjects from other regions, those from Kinki and Kanto regions did not select residency facilities in their hometown. Compared with males, a significantly higher number of females selected residency facilities in their hometown. A significantly higher number of subjects who repeated a school year selected the residency facility of their alma mater. Conclusion: In dental schools of national universities located in provinces, the establishment of a quota system for students from the region, where possible, is one of the most effective steps for securing future dental trainees.
INTRODUCTION
Since 2006, it has been mandatory for graduates from Japanese dental schools who have passed the National Board Dental Examination to participate in 1-year postgraduate training [1, 2] . Therefore, it has become necessary for finalyear students in dental schools to select a postgraduate residency facility before taking the national examination. This selection is based on a programme using the Gale-Shapley stable matching algorithm [3] provided by the Japan Dental Residency Matching Programme (hereinafter referred to as 'matching programme').
In the field of medicine, a 2-year residency programme has been mandatory since 2004, and the selection of residency facilities was made through the same matching system as that used for dentistry [4, 5] . However, it was pointed out that this new residency system led to the acceleration of a shortage in the number of doctors in rural areas [6] . Furthermore, it was reported that doctors who underwent residency training in urban areas often continued to work in urban areas after completing their residency training [6] . Thus, examining the region where doctors undergo postgraduate training is important for evaluating the geographic distribution of doctors. In contrast, in the field of dentistry, the problem of community healthcare has been overshadowed by the problem of a surplus of dentists, and the field of dentistry has not attracted public attention compared with the field of medicine [7, 8] . The field of dentistry differs from the field of medicine, except for university hospitals, given that there are few residency facilities designated by the Ministry of Health, Labour and Welfare (MHLW), and the results of the matching programme show that the matching rate for university hospitals is higher compared with the rate in the field of medicine [9, 10] . However, after the start of the new dental residency programme, the matching rate for university hospitals in rural areas has continued to be low compared with that for university hospitals in urban areas [10] . Similar to doctors, the geographic distribution of dentists in rural areas has become a potential problem. Outside Japan, it has been reported that in countries such as Australia, there is a shortage in the number of dentists in rural and remote areas [11] [12] [13] . In the United States, the majority of the population has sufficient dental care, but residents in remote areas still experience the problem of limited access to dental care [14, 15] . Furthermore, in Canada, it was reported that the proportion of dentists in rural areas was 11% compared with 21% of the general population in the same areas [16] . Thus, many examples showing the problem of inequalities in access to dental care in urban and rural areas have been identified. Ensuring not only efficiency but also fairness is important for access to healthcare in rural and remote areas. Even if there is no issue with the ratio of dentists to the general population, the overall number of dentists in rural and remote areas is insufficient due to the extended distance from the area of the residents to the clinics. In Japan, dental care is covered by National Health Insurance [17] , and in the majority of the cases, dental care is supported by this public assistance. Therefore, to ensure fairness and a system that allows any citizen to receive care and 'equal treatment based on the latest standards anytime and anywhere', it is critical to promote the training of dentists who will support healthcare in local communities. With the emergence of the issue of a superaging society, the promotion of programmes such as home healthcare by the MHLW in Japan has increased the importance of establishing a foundation for local community healthcare, and the supply and geographic distribution of dentists in rural areas have become critical policy issues in the field of social dentistry [17] .
Therefore, the principal aim of this study was to elucidate background factors influencing the selection of residency facilities by dental students to construct a practical training platform for dentists who will support healthcare in local communities. A detailed analysis of background factors influencing the selection of residency facilities by dental students will contribute to attracting dental trainees and students who wish to work in regional universities located in provinces as well as contribute to the development of human resources who will support healthcare in local communities in the future.
MATERIALS AND METHODS
We used data from the 9-year period from 2005 to 2013 based on the list of students held by the Educational Affairs Section of Kagoshima University Faculty of Dentistry and the list of matching programme results of the Residency Unit of the General Affairs Section of Kagoshima University Medical and Dental Hospital (total number of students, 554; males, 361; females, 193). Items analysed were as follows: gender, age, year of graduation, repeating a school year, failing the national examination, hometown and prefecture where the residency facility was located. Based on these items, multiple logistic regression analysis was performed on students who selected their alma mater for their residency facility, those who selected a facility in their hometown and those who selected a facility in an urban location (i.e. more urban than the area of their alma mater or their hometown). All statistical analyses were performed using the PASW v.21 statistical package (IBM SPSS Statistics, IBM Corporation, Chicago, IL, USA), and statistical significance was set at p < 0.05.
Ethical considerations were addressed using data from anonymous records, which cannot be linked to individuals; no data contained personally identifiable information. Furthermore, the present study was part of a study approved by the Ethics Committee for Epidemiological Studies of Kagoshima University Graduate School of Medical and Dental Sciences (Approval No. 375).
RESULTS
Students' characteristics and the proportion of students selecting the residency facility at Kagoshima University for their respective specialities are shown in Table 1 . The male: female ratio was approximately 2:1. The age of the largest group was 25 years, followed by a group with the age of 26 years, with the third largest group being in the age group of 30-34 years. It is required that students should reach the minimum age of 24 years before their final year for admission into graduate school; the proportion of these students was 11.2%. The proportion of students who repeated a school year before graduation was 25.8%, implying that approximately one of four students had repeated a school year. The number of students who failed the national examination and participated in the repeated matching programme was 11.7%. Regarding the hometown of students, the number of students from Kagoshima Prefecture, where Kagoshima University is located, was the greatest at 25.8%, followed by 25.1% being the number of students from the Kyushu region, excluding Kagoshima; the majority of students were from the Kyushu region (the region to which Kagoshima Prefecture belongs). The proportion of students from prefectural capitals with populations smaller and greater than the population of Kagoshima City was 34.7% and 39.4%, respectively.
The results of the multiple logistic regression analysis of the relationship between the selection of the alma mater for their residency facility and background factors are shown in Table 2 . An association between the selection of the residency facility and the items concerning repeating a school year and having Kagoshima as their hometown (the location of the alma mater) was observed; particularly, the association with having Kagoshima as their hometown was strong. In contrast, no gender differences were noted. Furthermore, no significant association with age was noted on the basis of 24-year-old students who had neither failed the entrance examination nor repeated a school year. No significant differences were noted in any year when compared with the start of the matching programme in 2005.
The results of the multiple logistic regression analysis of the association with the selection of the residency facility in the hometown of students are shown in Table 3 . It was noted that, compared with males, females more often selected a residency facility in their hometown. No association was observed for age, year of graduation or failing the national examination. When the Kyushu region, except for Kagoshima, was used as the point of reference, it was shown that students from Kinki and Kanto regions did not select residency facilities in their hometown.
The multiple logistic regression analysis of the association with the selection of residency facilities in urban areas was performed. The results relating to whether students selected facilities located in prefectures within prefectural capitals that had populations greater than the population of Kagoshima City are shown in Table 4 . No significant relationship was observed for gender, age, year of graduation, repeating a school year, failing the national examination or hometown. The results relating to whether students selected facilities located in prefectures within prefectural capitals that had greater populations than the population of the prefectural capital of their hometown are shown in Table 5 . Similar to the case of Table 4 , no significant relationship was observed for gender, age, year of graduation, repeating a school year or failing the national examination. However, a preference for urban areas was observed for those from Shikoku, Kinki, Kanto, Tohoku and Hokkaido regions. 
DISCUSSION
A significant relationship was observed between selecting the alma mater for their residency facility and having Kagoshima Prefecture as their hometown (hereinafter referred to as 'prefectural students'). Concerning the selection of Kagoshima University by prefectural students, the factors of alma mater and hometown were noted. First, an examination of alma mater was performed. There are 11 national university dental schools in Japan, and eight of these are located in cities designated by government ordinance (those with a population of 700,000 or more, hereinafter referred to as 'urban areas'), and three are located in provincial cities (hereinafter referred to as 'provincial areas'), including Kagoshima University (Fig. 1) . Japan is divided into eight regions: Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku and Kyushu/Okinawa. One national university dental school is located in each of the regions of Hokkaido, Tohoku, Kanto, Chubu, Kinki and Shikoku, two are located in the Chugoku region and three in the Kyushu/Okinawa region [9] . The mean matching of students from the same school in national universities from 2005 to 2013 (the ratio of students from the same school for the matching quota) was 64.2%; the mean of those from urban areas was 62.2%, and the mean of those from provincial areas was 71.4% [9] . The mean rate was 74.2% for students from Kagoshima University, showing the same trend as the mean of those from provincial areas. It has been reported that dental students prefer to pursue their education in the area in which they live [18] ; similarly, in Japan, the rate of students who selected their alma mater was high. However, the reason why the same school ratio was higher for provincial areas compared with that for urban areas was that the quotas for matching were not met in provincial facilities compared with those met in urban facilities [9] ; it appears that the same school ratio was higher. Concerning department quotas, the proportion of students who selected their own school for the residency facility, for example, in 2011 was 77.6% (319/411) in urban areas and 71.3% (102/143) in rural areas [9] . This is probably due to the combined factors of alma mater and the preference for urban areas in the urban area group. Therefore, the alma mater factor greatly contributed to facility selection; however, it was thought that the contribution of this factor was not as great in the provincial area group when compared with that in the urban area group.
Next, the selection of hometown was examined. According to an investigation made by the MHLW Health Policy Bureau, one reason for the selection of residency facility in their hometown was being near the parental home [10] . This can be also applied to the reason for which the prefectural students select Kagoshima University Medical and Dental Hospital as their residency facility, where those from other prefectures (hereinafter referred to as 'non-prefectural students') return to their hometowns. Previous studies have shown a trend for doctors to find employment in their hometown [19] , and it can be assumed that a similar trend was shown for dentists. However, prefectural students were strongly inclined to select Kagoshima University when compared with non-prefectural students selecting their hometown. There could be two reasons for this. First, although there are 47 prefectures in Japan, there are only 19 prefectures having dental schools (with 11 prefectures having national universities); thus, there are many cases in which students have no dental school-affiliated hospital in their hometown. A medical school with a department of oral and maxillofacial surgery exists in each prefecture (in Japan, dentists can select oral and maxillofacial surgery for their initial residency training), but the number of students admitted is small (during the period from 2005 to 2013, the number of seats for dental school-affiliated hospitals was 27,999, while the number of seats for medical schools was 2,785 [9.9%]) [9] . The second reason is thought to be the coexistence of the factors of hometown and alma mater as well as the fact that prefectural students selected their hometown, and nonprefectural students selected a location other than their hometown at the time of starting dental school. That is, nonprefectural students had already selected a location other than their hometown; therefore, it can be concluded that they had no reluctance in selecting another location outside their hometown. On the other hand, for prefectural students, because the obstacle of 'leaving hometown' exists, the ratio of prefectural students who selected 'alma mater' was notable. Furthermore, concerning the relationship between alma mater and repeating a school year, similar to the results of this study, another study from Akita (a provincial city located in the Tohoku region) also reported that students who had repeated a school year were significantly more likely to select the residency facility in the area in which their university was located [20] . Because the matching rate for the first choice during the period from 2005 to 2013 ranged from 70.7 to 78.0% [9] , it was assumed that under the unfavourable condition of repeating a school year, the first choice could not be matched, and their last choice became their alma mater, or that they avoided popular facilities and selected the alma mater that was not meeting their quotas as their first choice. The probability of matching one of the top three choices was 94.2% during the period from 2005 to 2013 [9] .
Next, an analysis of the significance of females returning to their hometown in comparison with males was performed. In an investigation of the employment of students from Japanese national universities in provincial areas, it was reported that 36.7% and 28.7% of females and males, respectively, had a preference for their hometown [21] . Furthermore, the preference for the local region to which their hometown prefecture belongs was 75.5% for females and 64.8% for males; a strong preference for hometown was previously shown [21] , and similar studies from the United States were reported [22] . Moreover, in Japan, parents hope that their children will select employment in their hometown, but in terms of gender, it has been reported that this hope is stronger for women than for men [23] . Furthermore, this hope was more prevalent in fathers than in mothers [23] ; hence, the fact that fathers want their daughters to remain close by can be considered as a sociocultural factor. That is, it is assumed that the synergistic effect of the preference of female students and parents, particularly the father, led to the higher rate of women having a preference for their hometown. Concerning the selection of hometown, compared with students from Kyushu, excluding Kagoshima Prefecture, students from Kanto or Kinki regions showed a significantly lower correlation; therefore, the cause was examined. These two regions are the eastern and western centres of economic activity in Japan [24] . The regions contain many cities forming single economic blocs, with Tokyo as the centre of Kanto and Osaka as the centre of Kinki; both areas possess highly developed transportation networks [25] . Thus, it can be inferred that it is common for residents of these areas to work in locations differing from their place of residence; thus, the rate of students selecting residency facilities in other prefectures that are easy to commute to led to this higher rate. Therefore, it is difficult to state that the preference for the hometown of students from Kanto or Kinki was lower compared with the preference of students from other regions.
Finally, the analysis of the preference for urban areas was performed. A relationship with the preference for urban areas was observed among students from Shikoku, Kinki, Kanto, Tohoku and Hokkaido regions. Concerning Kinki and Kanto regions, there are many residency facilities located in such urban areas, but as previously mentioned in the section dealing with hometown, this is thought to be because of the highly developed transportation networks, and it is possible for residents to commute to work from their hometown. For example, in the case of students from the neighbouring prefectures of Tokyo in the Kanto region (Kanagawa, Chiba and Saitama Prefectures), these students have a preference for a region with their hometown prefecture but also have a preference for urban areas. The same is applicable to the Kinki region for students from Nara, Hyogo and Kyoto Prefectures with regard to commuting to Osaka. The reason for the preference for urban areas in Shikoku, Tohoku and Hokkaido is unclear, but it may be because there is only one dental school-affiliated hospital in Shikoku, and it is located in the prefectural capital of Tokushima, which has the lowest population of the four prefectures in Shikoku. In Canada, it has been reported that there is a strong association between the population of hometown and selection of work location [26] . Concerning Tohoku and Hokkaido, because the overall number of students was small, it was not possible to independently calculate their number; therefore, we could not discuss the reason for the preference for urban areas in these groups.
LIMITATIONS OF THIS STUDY
First, the results of matching may not have been the first choice of students; therefore, our analysis did not necessarily and accurately reflect the intentions of students. The mean matching rate for the first choice from 2005 to 2013 was 74.8% [9] . Second, it was highly likely that students who failed the national examination participated in matching until they passed; because the names of these students appeared multiple times in the list of students, it was possible that they influenced the results of this study. Third, because no analysis of students in universities located in government ordinance-designated cities has been performed, the difference in the behaviour of students from urban and provincial areas remains unclear. Fourth, although it has been reported that for students in a relationship, their partner was a background factor that influenced the selection of the residency facility [22] , no investigation regarding the same has yet been performed.
Thus, further investigation is needed concerning the abovementioned issues pointed out in the present study.
CONCLUSION
In this study, it was clear that the hometown was an extremely strong factor in the selection of residency facilities by dental students in national universities located in provincial areas. It was reported that in Japan, in the field of medicine, a high ratio of resident doctors who underwent residency training in urban areas remained in those areas after the end of their residency training [6] . However, students undergoing residency training in provincial areas and continuing clinical practice in the same areas were also reported [27] . Unlike medical departments, national or prefectural departments of dentistry are not in each prefecture in Japan [9] , which has led to an imbalance in quotas for local students at the prefectural level. Therefore, it is difficult to establish quotas. However, among those who had a preference for their hometown, there were some who had a preference for their home prefecture, while others had a preference for a region with their home prefecture, and as already shown, both male and female students of national universities in rural areas had a high preference for a region with their home prefecture [21] . Thus, the establishment of local quotas (such as a quota for students from Southern Kyushu) in national universities located in provincial areas, where possible, is one of the most effective policies. The establishment of deliberate policies to ensure the appropriate number of students and dental trainees who will support dental healthcare in the local community in the future is essential. It is the authors' opinion that in future studies, it will be necessary to examine
